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1. 0 | NTRODUCTI ON

The COVPLY conputer program may be used to denonstrate conpliance with the Nationa
Em ssion Standards for Hazardous Air Pollutants (NESHAPS) in 40 CFR 61, Subpart 1.
It has various |evels of conplexity, the sinplest being a conputerized version of
the tabl es of concentration and possession |imts in EPA89. The nost conplicated
is an air dispersion calculation using a wnd rose.

At all levels, the programw || determ ne whether you are in conpliance with the
standards, or whether you exceed the standards.

The programis designed to be easy to run and requires only mninmuminput. As it
proceeds, it asks for the information it needs, and if at any point the program

determ nes that you neet the exenption limts, it will stop and tell you. |If you
do not neet the exenption limts at one level, COWLY wll allow you to go to the
next higher (nore conplicated) level. At the end, the programw || create a report

containing all the input values and the results of its calculations. This report,
along with the supporting docunentation described in EPA89, is all that you need to
send to the EPA if you are required to report.






2.0 HOWTO SET UP YOUR SYSTEM
COMPLY requires an | BM PC or PC-conpati bl e conputer having at |east 512 kil obytes
of menory, either two floppy disk drives or one floppy disk and a hard disk, and a

printer. The operating system nust be DOS.

The follow ng instructions are witten for the novice PC user. W ask the expert
user to be patient with some of the |ong expl anati ons.

2.1 MAKING A WORKI NG COPY

In the foll ow ng expl anati on, we assune that the hard disk (if one exists on your

systen) is nanmed "C:", the first floppy disk drive is naned "A:", and the second
floppy disk drive (if one exists) is nanmed "B:". This configuration is fairly
standard. |If your systemis not set up this way, you wll have to adapt these

i nstructions accordingly.

The program and data files are on two 360 kil obyte diskettes; one marked COVPLY-EXE
and t he ot her COVPLY- DATA.

I f you have a hard disk, put the COWLY-EXE di skette in drive A type A | NSTALL,
and press Enter. Once the first diskette has been copied, you will be asked to put
t he COWPLY- DATA di skette in. This will result in the programand all the data
bei ng copied onto the hard disk. It will create a directory called C COWLY and
a batch file, which will start the program when you give it the comand COVPLY.
(You do not have to know anythi ng about directories or batch files to run COVPLY.)
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| f you have two floppy disk drives but do not have a hard di sk, put the COWPLY-EXE
di skette in drive A. and a blank diskette in drive B:. Use the DOS DI SKCOPY
command to copy all the information on the original diskette to the blank diskette:

DI SKCOPY A: B:

When the first diskette has been copied, renove both it and the copy. Put the
COMPLY- DATA di skette in drive A: and another blank diskette in drive B:. Then use
t he DI SKCOPY command to copy the information to the bl ank di skette.

2.2 RUNNING THE COWPLY PROGRAM

| f you are using a hard disk, start the program by typing COMWLY. If you are not
using the hard di sk, place your copy of the COWLY-EXE diskette in drive A and
your copy of the COWPLY-DATA diskette in drive B:. |If the default drive is B:
sinply type COWLY and press enter to start; otherw se, type B: COWPLY and press
ent er.

After a short delay (while the programis transferred fromthe disk into nenory), a
nmessage wil|l appear on the screen telling you how to proceed.

A detail ed description of each input paraneter is given in Section 3. Table 2-1is
a list of these paraneters, with a brief indication of when each is needed. Not
shown in Table 2-1 are responses that require you to choose between two options;
for exanple, whether you want the input values of your release rates to be in
curies per year (C/yr) or curies per second (C/s).
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2.3 CHOOSI NG WHERE TO START

To deci de where you want to start, see Section 3.1, Overview, and EPA89. If you
believe that you will be exenpt at level 1 using the possession or concentration
tables, start at level 1; otherwise, go directly to level 2. |If you decide to

begin at |evel 2, before you start, gather as nmuch of the information listed in
Table 2-1 as you think you will need. Then just follow the instructions on the
screen. If you are not particularly famliar with conputers, practice running the
sanpl e problemin Appendix B first.

2.4 VWARNI NG MESSAGES

Each input paranmeter (except for the release rates, concentrations, and annual

possessi on anmpunts) has a "normal range." |If you enter a value outside this range,
the programw ||l ask you if you want to change the value. |If you enter N for no,
it wll proceed; if you enter Y for yes, it will allow you to go back and change

the value of that parameter. This feature is intended to mnimze typing errors.

2.5 QUTPUT

The first page of the output is a cover sheet containing the facility nane and
other identifying information. Succeeding pages reproduce the information you gave
the programand the results of its calculations. At level 1, you are told whether
or not you are in conpliance. At levels 2, 3, and 4, the doses are printed, along
with a statenment as to whether or not you are in conpliance with the standard.
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Table 2-1. Input Paraneters Required for Various Methods

Needed at Def aul t
Par anet er Level s Val ue
Nucl i de namnes 1-4 None
Concentrati ons 1 None

Annual possessi on anmounts 1

Rel ease rates 1-4

Rel ease hei ght 2-4

Bui | di ng hei ght 2-4 None
Stack or vent dianeter” 2-4

Vol unetric flow rate (n/s)* 2-4

None
None
None

None
0.3

Di stance from source to

recept or 2-4 None
Bui | di ng wi dt h® 2-4 None
W nd speed® 2-4 2

Di st ances to sources of

f ood production (farns)P®

3
Stack tenperature (°F)° 4
Anbient air tenperature (°F)F 4 55
W nd rosef 4
Bui | di ng | engt h® 4

-4 None
55

None
None

Not es:

A

m OO W

Needed at levels 2 and 3 only if source and receptor are on the sane buil di ng.
Needed at level 4 if source and receptor are on the sane building or if stack
height is nore than 2.5 tinmes the buil ding height.

Needed only if stack height is less than or equal to 2.5 tinmes the building
hei ght .

At level 4, needed if user has not specified a wi nd rose.

At level 3, there are two farms--one for vegetables and one for mlk and neat.
At level 4, there are three farns--one each for vegetables, mlk, and neat.
Needed only if stack height is greater than 2.5 tinmes the buil ding height.



Needed only if user has specified he wants it.
Needed only if stack height is less than or equal to 2.5 times the building
hei ght and the user has specified a w nd rose.

O
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3.0 DETAILED I NPUT GUI DANCE

3.1 OVERVI EW

The follow ng instructions may seem conplicated at first; this is because we have
tried to cover every contingency. It may be wise to start running the program
usi ng the sanpl e problem (Appendi x B) as a guide and read the explanation as you
proceed. This will nake the explanation nore concrete, not just an abstract set of
I nstructions.

The programw || ask you for input as it is needed. It wll begin by asking

whet her you want the output to go to a file or to the printer. It wll then ask
for information regardi ng your conpany and facility. Next it wll ask if you w sh
to use the possession or concentration limt tables. |[|f you are in conpliance at
this level, you may go to a higher level to determ ne whether you are exenpt. |If
you exceed the exenption limts, it will ask if you wsh to go to the next |evel.

The program has three I evels of conplexity beyond the possession or concentration
limt tables. Level 2 is the lowest, requiring a mninmumof input, and level 4 is
the highest, requiring the nost input. (Levels 2 and 3 correspond to the NCRP
Screening levels 2 and 3. NCRP Screening Level 1 is not used. See NCRP89.) Wiile
the higher levels require nore input, they have | ess conservatismbuilt into the
dose estimate. Thus, even if the dose estinate at |evel 2 exceeds the limt, you
may be able to denonstrate conpliance at |evel 3.
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You may start at any |evel; however, we recommend you begin at the | owest |evel,
because the | ower the level at which you neet the standard, the fewer input nunbers
you have to supply and justify. Mreover, all the input you supply at the | ower
| evel s (except at the possession or concentration limt level) wll be saved for
use at the higher levels, so that you do not have to enter the values nore than
once.

Under certain unusual circunstances, the dose calculated at |level 3 may be slightly
hi gher than that calculated at | evel 2. For exanple, this can occur if all the
receptor's food is grown at hone and the dose fromone or nore of the radionuclides
I's dom nated by the food pathways. This is an artifact of the NCRP nethod, which
was del i berately kept very sinple so that it could be done by hand.

At level 4, you are given the choice of whether to put in a wnd rose. |f you
choose not to, the results at level 4 will quite possibly be about the sanme as

those at |evel 3.

If the cal cul ated dose at any level is |less than the conpliance limt, you may

proceed to the next level to see whether you are exenpt. |If you are in conpliance,
but not exenpt, you nust report your results to the EPA. |If you cannot denonstrate
conpliance after having tried all |evels, contact your regional EPA office (see
Appendi x 1).

A few of the input paraneters have default values. However, if you have
site-specific values for these paranmeters, we strongly recomrend that you use them
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because the default values are generally quite conservative and will therefore
result in higher dose estimates.

Each of the input paranmeters is described below They are presented in the order
I n which the program nost conmonly asks for them Once a value has been requested
and supplied, the programw |l not ask for it again when you nove to higher |evels.

If you decide to stop while you are running the program sinply hold down the Crl
key and press the Break key (on | BM keyboards, this is also the Scroll Lock key),
and the programw || stop. The Crl and C keys will also stop the program If you
do stop, you lose all of the data entered up to that point and nust start over from
t he begi nni ng.

3.2 FORVAT FOR ENTERI NG NUMERI CAL VALUES

The program all ows you to enter nunerical values in different ways. For exanple,
to enter 1400, you nay type either 1400, 1400., 1.4e3, 1.4E3, 1.4e+3, 1.4E+3, or
1.4+3. To enter 0.012, you may type 0.012, .012, 1.2e-2, 1.2E-2, or 1.2-2.

NOTE: The lower case L is not a nuneral 1 as it is on typewiter keyboards.
You nmust use the "1" key.

The followng formats are NOT correct: 1,400, 1.4x10+3, 012, and 1.2x10-2. If you
type 1,400, the programw |l not recognize this as 1400, but it will not give you
an error nessage. It will ignore everything after the comma and treat the value as
1. The programw |l read
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012 as 12, not .012. The other two incorrect forns will result in an error
nmessage.

NOTE: If you recognize an error before you press the Enter key, you may
correct it using the backspace key (the left-pointing arrow key on the upper

right of the keyboard).

After you type in the value, you nust press the Enter key. Only then will the

machi ne recogni ze that you have given it the value it has asked for. |If the
programis | ooking for a nunerical value and you press Enter wthout giving it one,
it wll not proceed but will sinply wait for you to give it the value. It wll not
ask you for it again; it will sinply stare back at you.

3.3 BEG NNI NG MESSAGE

The first thing that will show on your screen is an introductory nessage with a
brief description of the code. To continue, sinply press the Enter key.

3.4 OQOUTPUT TO PRI NTER OR FI LE

The program first asks you whether you wi sh to have your output sent directly to

the printer or stored in a file on a disk. If you choose the printer, the output
will be printed as you go along. You nust have your printer turned on, or the
programwi |l not run. |[If you choose to have your output sent to a file, the
programw || ask you for a file nane. |[|f you want the output file to be stored on

a disk other than the default disk, you nust supply the nane of the disk drive



along with the file nanme (e.g., B: REPORT.DAT) to store it on drive B.
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Before printing the results, align the paper in the printer so that the output wll
not overlap frompage to page; align the top of the sheet with the print head.
Turn the printer off nonmentarily and then back on. (Some printers will advance the
paper to the position it was in when the printer was first turned on.)

3.5 TITLE

The program asks you to type in atitle for your
problem You may type in anything you like, up to 78 characters and nunbers.

3.6 TITLE PACGE

You will be asked to supply your conpany nane, the nane of your facility, its
address, and the nane and tel ephone nunber of a contact person.

3.7 LEVEL

The programw || ask you if you wish to use either the concentration or possession
table. If you choose not to use the concentration or possession |imt option, or
if you exceed the limts in these tables and choose to go to a higher level, the
programw || ask you which |evel (2-4) you desire. W suggest you start at |eve
2, the sinplest |level, but you may start at any |level you desire.

3.8 NUMBER OF RELEASE PO NTS



The programwi || ask if you have nore than one release point. |If the response is Y

for yes, it will then ask
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how many rel ease points (stacks or vents’) there are. |f you have nore than one,
you nmay be able to run themall 1in one problem or you may have to nake severa

runs. (See the discussion in Section 3.24, Miultiple Release Points.) |If you do
not have any stacks or vents (the em ssions are through wi ndows and doors), type
ina 1.

Each rel ease point in a problemis treated individually; that is, you nust supply

the rel ease rates, rel ease height, building height, etc., for each point. It is
very inmportant to keep track of which paraneters go with each release point. W
strongly suggest that you fill out Wrksheet D in the guidance docunent (EPA89).

If you have many rel ease points and would |li ke to reduce bookkeepi ng requirenents,
you may assune that all the radionuclides fromyour facility are released fromthe
stack or vent having the potential for causing the highest dose. Simlarly, you
may assume that all the release points froma building can be replaced by a single
stack or vent having the potential for causing the highest dose. |In either case,
the stack or vent having the potential for causing the highest dose nust be

determ ned by running COMPLY with a unit rel ease of any one of your radionuclides
froma selection of stacks or vents. The selection should be based on factors such
as distance to the receptor, building configuration and neteorol ogical data if a

"The code does not distinguish between stacks and vents. W include both terms here
simply to make it clear that both are covered.



wind rose is used. |f you consolidate rel eases, you nust nmake the stack or vent
hei ght no greater than the buil ding height.
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Al ternative procedures for consolidating rel eases may be used if you have approval
fromthe EPA

3.9 NUCLI DE NAMES

The programwi || ask you for the nanme of each radionuclide emtted from your
facility. If you are going to use the concentration table and the sane nuclide is
rel eased fromnore than one stack or vent, put in its nanme only once.

The programwi |l ask if you want to put the |ist of radionuclides fromthe keyboard
(K) or fromthe file (F). If this is the first tinme you are running the code, type
"K' for keyboard. The programw ||l then ask you if you want to save your entries
inafile. |If you answer yes, it will ask you for a file nane. It requires a
different file name for each rel ease point; thus you nust be prepared to supply as
many file nanes as rel ease points. For exanple, if you have three rel ease points,
you may choose NUCS1. DAT, NUCS2. DAT and NUCS3. DAT. |If you want to save the files
on a drive other than the default drive; the file nanmes nmust include the drive on
which they are to be saved (i.e., A'NUCSl1l, etc. to save themon drive A).

Not e that you cannot create or nodify themusing an editor or a word processor.

Their creation nust be fromthe keyboard, and any nodifications nust be carried out
usi ng COVPLY. You can change the file nanme using DOS. W suggest that you use the
file option as it will save you fromhaving to re-enter the nuclide nanes each tine



you run the program The programallows you to add or renove entries if you w sh
| f you add or renove entries, however, you cannot save the nodified file under its
ol d nanme; you nust give it a new nane.
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If you are going to use the possession table and a nuclide exists in nore than one
physical form (gas, liquid, or solid), you should enter its nane as many tinmes as
It has physical fornms. (See EPA 88.)

The nanmes nust be of the form CS-137 for cesium 137, CO- 60 for cobalt-60, and so
on. They may be in upper- or lower-case |letters or a mxture of the two. The dash
(-) is a necessary part of the name. |If the nuclide has an Mfollow ng the atom c
wei ght, it must be included as well (e.g., AG110M. |If a nuclide is not included
in the data tables supplied with the program the programw |l tell you. If you
make a m stake typing the nane (e.g., CA-137 for CS-137), the programw || respond
"I can't find that nuclide.” So you should check your typing before assum ng that
you have a nuclide that is not on the list in Appendix E. If you really do have a
nuclide that is not on the list, contact your EPA regional office. (See Appendi X

1)

| f daughters are released along with their parent, they, as well as the parent,

must be included on your release list. That is, if you are releasing SR-90, you
may be releasing its Y-90 daughter. The program automatically handles the ingrowh
of daughters after rel ease of the parent.

The programw || display the "inhalation class" along with the nuclide nanmes. This
is the default lung clearance class used by the program You nmay change this;
however, if you do you MUST COVPLETELY JUSTI FY your choice in the docunmentation



included with your report. Changes to the lung cl earance class should only

3-8
be made if you have data supporting the decision. |If you have changed the
cl earance class, the fact that you have wll be highlighted in the output.

After you have typed in all the nuclide nanes, enter a blank line (just press the
enter key) or type END to indicate that you are finished. The programw | then

di splay your input and ask if it is correct. If it is, the programw || proceed.
If there is an error, the programw | allow you to nmake changes.

Note that if you make changes, you nust renanme the nuclide file (unless that is its
initial creation).

3. 10 CONCENTRATI ON AND POSSESSI ON TABLES

If you choose the concentration limts, the programw || ask if anyone lives within
three stack dianeters. |f you answer yes, you cannot use the concentration table.
If you answer no, the programw || ask for the concentration of each nuclide. This
IS the average annual concentration in the stack. |If a given nuclide is released
fromnore than one stack or vent, proceed as follows: Determ ne which stack has

t he maxi num concentration of a given nuclide and for that stack enter the actual
concentration. For the other stacks in which that nuclide has a | ower
concentration, enter a zero for the concentration of that nuclide. For exanple, if
stack one has a Kr-85 concentration of 1.0 G /cubic neter and stack 2 has a
concentration of 1.5 Ci/cubic neter, enter O for stack 1 and 1.5 for stack 2. Once
you have entered the concentrations and confirmed that they are correct, COWLY



will then determine if you neet the conpliance limts given in EPA89.
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The possession table option is simlar to the concentration option except that
there are nore questions. These deal with whether an individual |ives closer than
10 neters fromthe rel ease point and whether food is produced within 100 neters of
the release point. |If the answer to either of these questions is yes, you are not
allowed to use the possession limt table, and the programw Il ask if you want to
go to a higher level. It will ask for the possession quantities by stack. You do
not have to identify the quantities by stack unless you want to. You may associate
all the quantities wth one stack if you wish, putting in all zeros for the other
st acks.

COWLY will then ask for the annual possession quantity of each radi onuclide you
identified earlier and the physical formof each radionuclide (gas, liquid or
powder, or solid). (See EPA89.) You wll also be asked if each radionuclide is
exposed to a tenperature greater than 100 °C (212 °F), or boils at a tenperature

| ess than 100 °C (212 °F). If so, the formof the nuclide will be changed to a gas,
no matter what formyou have entered. As with the concentration limts, you wll
be given an opportunity to correct any wong entries.

Refer to Wrksheet F of EPA89 to determine if you are exenpt fromreporting, in
conpliance, or not in conpliance. |If you are in conpliance but not exenpt, you may
wish to go to a higher level. This gives you the chance to determne if you neet
the exenption limt using |levels 2-4.




3-10
3.11 RELEASE RATES

| f you use levels 2-4, the program asks you whether you want to put in rel ease
rates in Curies/year or Curies/second. After you have told it which you want

(Y for years, S for seconds), it will ask you for the release rates from each

rel ease point one at a tine, by nuclide. (See the worksheets in EPA39 for
instructions on howto estimate release rates.) Wen the release rates have been
specified for each stack or vent, the programw ||l show on the screen what you have

put in and ask you if the values are satisfactory. |If you don't |ike what you see,
enter an N and the programw || instruct you on howto fix the incorrect val ues.
If you enter a Y, it will proceed to the next step.

3. 12 RELEASE HEI GHT

I f you have nultiple rel ease points, and have not conpl eted Wrksheet D of EPA89,
we suggest you do so. It is a useful way to keep track of all your stack
paraneters if you have nore than one stack or vent. The release height is the

el evation view distance (in neters) fromthe ground to the point of release (the
top of the stack or vent, regardl ess of whether the stack is on a building or is a
separate structure). (See Figure 3-1.) |If the release is froma vent on the side
of the building, the release point is the elevation view distance fromthe ground
to the center of the vent. |If there is nore than one stack or vent, see the

di scussion on nultiple release points in Section 3.24. |If the release is not from
a stack or vent, enter zero for the rel ease height.
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NOTE: The program checks for "unusual" values for the rel ease hei ght and many

of the other paraneters. |If you enter a value that is outside the "usual™
range (smaller or larger), it wll ask you if you want to change it. If the
value is indeed correct, sinply answer N for no and the problemw || proceed
using the value you put in. |If it is incorrect, the programwll let you

change the val ue.
3. 13 BUI LDI NG HEI GHT
This is the height (in neters) of the building fromthe ground to the roof. Do not

i nclude the stack or vent height in the building height even if the stack or vent
is on the building. (See Figure 3-1.) The stack or vent height may be | ess than

the building height (e.g., a vent fromthe side of a building). |If you enter a

rel ease height that is less than the buil ding height, the conputer programw || ask
you to verify that this is what you want, because it is fairly unusual and the
program wants to confirmthat you have put in the correct nunbers. |If the nunbers
are correct, enter Y and continue. |If you have inadvertently entered a wong
nunber, enter N and the programw || ask you again for both the rel ease hei ght and

bui | di ng hei ght .
3. 14 SAME BUI LDI NG
If the release height is less than 2.5 tinmes the building height, you will be asked

if the source and receptor are on the sane building. |If they are, enter Y; if not,
enter N.. Wiile it is unlikely that the source and receptor would be on the sane



building, it is possible, for exanple, to have a snmall |aboratory in an apartnent
bui | di ng.
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3.15 STACK DI AVETER

You may or may not be asked for the inside dianeter (in nmeters) of the stack or
vent. At levels 2 and 3, this nunber is needed only if the source and receptor are
on the sanme building. At level 4, it is needed if the source and receptor are on
the sane building or if the stack is greater than 2.5 tinmes the building height, in
which case it is used to estimate plune rise. |If the stack or vent is other than
circular, determine its equivalent circular diameter fromD = (1.3A) Y% where Ais
the flow area of the stack

3.16 VOLUMETRI C FLOW RATE

You nmay be asked for the volunetric flowrate fromthe stack or vent [cubic neters
per second (n?/s)]. The logic of when you are asked for this is the same as for the
stack dianeter. There is a default value of 0.3 ni/s. |If you do not know the
volunetric flowrate, you may use this default value. To convert from cubic feet
per minute (ft3¥mn) to m/s, multiply ft3 nmin by 4.7x10"

This is the volunetric flowrate out of the stack. |If the tenperature of the air
flow ng through the stack is significantly different fromthat of the air flow ng
t hrough the fan, the volumetric flowrate up the stack will be different fromthat
t hrough the fan. Wth a

100 °F tenperature difference, the difference could be on the order of 20 percent.
If there is nore than one stack or vent, see Section 3.24.
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3. 17 DI STANCE FROM SOURCE TO RECEPTOR

| f the source and receptor are not on the sane building, this is the straight-1line
di stance (in neters) fromthe source to the nearest receptor neasured al ong the
ground. (See Figure 3-2.) |If the source and receptor are on the sanme building, it
is the shortest distance between the source and receptor neasured al ong the
bui l di ng surfaces. (See Appendix F.) At level 4, if you choose to put in a w nd
rose, you nust also supply the straight-line distance to the nearest receptor for
each of 16 sectors. This is discussed in the description of the wind rose in
Section 3.23.

3.18 BU LDI NG W DTH

If the stack height is less than 2.5 tines the building height, you will be asked
to supply the building width (in nmeters). Wen there is no wind rose (levels 2 and
3 and level 4 without a wind rose), this is the plan view di nensi on perpendi cul ar
toaline fromthe rel ease point to the cl osest receptor. (See Figure 3-3.) 1In
Figure 3-3, Wis the actual width, but W is the dinmension to use when there is no
wind rose. At level 4 with a wind rose, the "width" is either Wor L (one of the
two plan view dinmensions). (See Figure 3-3 and the follow ng discussion of
bui l di ng | ength.)

3.19 BUI LDI NG LENGTH

At level 4, if you put in a wnd rose and the stack height is less than 2.5 tines
the building height, you will be asked for the building length (in nmeters). This
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"l ength" is the dinension perpendicular to the dinmension supplied in Section 3.18.
(See Figure 3-3.) It can be equal to the width already put in at levels 2 or 3 if
that is the smaller dinension.

3.20 STACK AND Al R TEMPERATURES

At level 4, if the stack height is greater than 2.5 tines the building height, the
programw || ask you for the annual average air tenperature in degrees F. This has
a default value of 55 °F. The programw || then ask for the stack tenperature in
degrees F. This, too, has a default value of 55 °F. If you choose the default

val ues for both of these tenperatures, the plune rise due to buoyancy effects wll
be zero. It is to your benefit to put in the actual tenperatures, because buoyant
plunme rise can significantly increase the effective stack height. The stack
tenperature nust be equal to or greater than the air tenperature. If it is not,
the programw |l ask you to re-enter the stack tenperature.

3.21 WND SPEED

The programwi |l ask if you want to use the default wind speed of 2 ms. This is
t he annual average wind speed (ms) without regard to the wind direction. It is
used at levels 2 and 3 and at level 4 if you do not put in a wind rose. |If you do
not know the wi nd speed, you nmay use the default value; however, this is fairly
conservative. |If you do not want to use the default value, the programw || ask
you for your val ue.
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3. 22 DI STANCES TO SOURCES OF VEGETABLES, M LK, AND MEAT

At level 3, you will be asked to supply the distances to two kinds of farns--one
produci ng vegetabl es and one producing both mlk and neat. |f the receptor can
produce significant quantities of either vegetables or mlk and neat at hone, enter
an H, otherwi se, type in the distance to the nearest potential |ocation for the
production of that comobdity. |If the receptor is on the sanme building as the

rel ease, the program allows vegetables, m |k, and neat to be produced on the
buil di ng. However, because this is a rare situation, the programasks if you want
to change the value. |If you do, enter Y. The programw || ask you for the

di stance again, and you can enter the distance to the nearest potential |ocation
where that commodity can be produced.

The guidelines on the locations are as follows: There are two scenarios. The
first is that the source of emssions is in a location where it is not possible to
produce a significant quantity of a given food at the |ocation of the receptor.
This could be an urban setting where | ocal zoning | aws or |ack of proper |and makes
it inpractical for the receptor to produce a significant fraction of his diet. O
it could be a rural setting in which the climate or terrain nakes it inpossible to
rai se local crops. The second scenario is the case in which the receptor is able
to produce a given commodity at his home. \Wether he actually does so is noot. |If
he is able to, then it nust be assuned that he does. You nust be prepared to
justify whichever scenario you choose. CGbviously, the nore conservative the
scenario, the easier it is to justify.
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Level 4 is simlar to |level 3 except that there are three types of farns:
vegetables, mlk, and neat. Thus you nust supply up to three distances (which may
be equal). The directions to the farns are not required, because the conputer
searches for the direction in which the concentration is at a maxi num The

| ocation chosen at level 3 for the production of vegetables will be carried forward
to level 4; thus, if you ran a problemat level 3 and then noved on to level 4, you
wi |l not be asked again where vegetables are produced. In addition, at |east one
of the two distances for m |k production and neat production at |evel 4 nust match
t he di stance supplied at level 3 for the farm producing both m |k and neat.

3.23 WND RCSE

A wnd rose is a table showi ng how frequently the wind blows froma given direction
wth a given speed. At level 4, you will be asked if you wish to put in a wnd
rose. At levels 2 and 3 (and at level 4 if you do not choose to put in a w nd
rose), the wind is assuned to blow toward the receptor 25 percent of the tine.

This is conservative, because at nost sites the maxi mum frequency for a given
direction is about 10-15 percent. |If you choose to put in a wind rose, enter Y; if
not, enter N.

| f you choose to use a wind rose, then the programw ||l ask you for a distance
tabl e for each release point. The distances correspond to the directions FROM t he
rel ease point TO the cl osest receptor in each of 16 sectors and nust be greater
than zero. (See Figure 3-2.) You may put these distances in fromthe keyboard
(followi ng the instructions on the screen) or you may
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set up distance files ahead of tinme and use these. |If you put themin fromthe



keyboard, the programw || create files for you so that you do not have to enter
themagain if you re-run the probl em

Before the programcreates each file, it wll ask you for a file name. The nane
you give it should include the disk drive you want it on (if other than the default
drive). For exanple, if you want to call the file STKDI SK. DAT and you would Iike
it to be on drive B, you woul d type B: STKDI SK. DAT. To put it on the default drive,
you woul d type only STKDI SK. DAT. The DAT extension (.DAT) nakes it easy to
identify your data files. |If there is already a file by that nanme, the program
will ask you for a different nane. You will need to supply one set of distances
for each rel ease point.

Wnd rose data can be obtained from several sources:

on-site neasurenents, a |local neteorological station (usually at the |oca
airport), and the National Cimatic Data Center in Asheville, North Carolina. See
Appendi x C for a description of data available fromthe National Cimatic Data
Center and how to put such data in the form needed here.

| f you do not have an on-site neteorol ogical tower, you nmust use data from anot her
source. In general, the data nust be from neasurenents nade at a | ocation neeting
t he guidelines given in Appendi x D. However, specific exceptions m ght be made on
a case-by-case basis, depending on how close the dose estinmates are to the limts

and the simlarity of the terrain in the local area to the terrain where the data

were collected. The
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average data (covering at least 5 years). The averaging period does not have to
i ncl ude the assessnent peri od.

Met eor ol ogi sts have adopted the convention of presenting these data in terns of the
direction the wind is blowwng from for each of 16 sectors. This can easily |ead
to errors when supplying the wind rose data. Before you start the problem check
to make sure that your wind rose data and your distances are in the formof FROM
rather than TO  Enbarrassing errors have been caused by putting in wind rose data
that were exactly the reverse of what the user thought they were.

I f you indicate that you want to put in a wind rose, then the programw || ask you
whet her you want to put it in froma file or fromthe keyboard. The first tinme you
run the code, you nust put in the wind rose data fromthe keyboard.

Bef ore asking you for the wind rose data, the programw || ask you to provide the
follow ng information:

The source of the data;

The dates cover ed;

The | ocation where the neasurenents were nade;

The di stance fromyour facility to the measurenent
| ocation; and

N PE

5. Units for the wind speed (just follow the
instructions on the screen).
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The source of the data m ght be one of those |listed above, e.g., the National
Climatic Data Center. The dates covered correspond to the period during which the
nmet eor ol ogi cal neasurenents were made. The |ocation of the neasurenents is the
name of the weather station, and the distance is the distance fromyour facility to
t hat weat her station.

The program next asks you for the percentage of calnms. Usually given on w nd
roses, this represents the period of time the wind speed is |less than (generally) 3
mph. If it is not given, check your source of data to see if it has been factored
in. If the calns have been factored into the data, enter a zero for the fraction
of cal ns when the program asks for it.

W nd speed data are usually given in either mles per hour (nph) or knots, and the
program requires neters/second (ms). The conversion factors are as foll ows:

To obtain ms fromnph, nmultiply nph by 0.45.

To obtain nls fromknots, nmultiply knots by 0.51.

The programwi || ask you what your wi nd speed units are and will do the conversion
for you. Al the instructions for entering the wind rose data will appear on your
screen. W suggest that you have the data ready when you are asked for it. To
that end, Table C7 in Appendix Cis supplied for use in preparing your wind rose
data. Wen the data have all been entered, they will be displayed on the screen,
and you will be asked if they are correct. |If you answer Y for yes, the conputer
W ll use the data you typed in to create
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awnd rose file. This is done for your convenience, so that if you want to re-run
the problem for sonme reason, you do not have to put in the wind rose data again.

If the wind rose is not correct, answer N for no, and the programw || give you
instructions for fixing it.

These restrictions apply to the values for the distances, frequencies, and w nd
speeds:

o Al the frequencies (except for calns) nust be greater than zero.

o The sumof all the frequencies (including calnms) nust be between 0.99 and
1.01.

o Al the wind speeds nust be greater than 0.1 neter/second.

Before the programcreates the file, it will ask you for a file nane. The nane you
give it should include the disk drive that you want it on (if other than the
default drive). For exanple, if you decide to name the file W NDROSE. DAT and you
would like it to be put on drive B, then you would type in B: WNDROSE. DAT. If you
want to put it on the default drive, you need type only WNDROSE. DAT. It is handy
to put a DAT extension (the DAT) on all data files to nake it easy to identify

t hem

When you run a problemand tell the conputer you want to use a wind rose file, the
programw || ask you for the file nanme. |If the file is not on the sane disk as the
program you nust tell the programwhere it is. For
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exanple, if the default drive is drive C and the wind rose file is called ROSIE. DAT
on drive B, you would type B: ROSIE. DAT. |If the source and receptor are on the sane
buil ding surface, the wind rose is used only for estimating the air concentration
at the farns.
An abbreviated version of a wwnd rose is given in Table 3-1.

Table 3-1. Abbreviated Sanple Wnd Rose

W nd Speed
FROM Frequency m s

Cal m 0. 063 ---

"N 0. 022 2.1
" NNE' 0. 034 3.2
" NNW 0. 042 2.5

Whet her you enter the wind rose froma file or fromthe keyboard, the programw ||
print it out and ask you if it is correct. |If you enter Y for yes, it will proceed
with the problem If you enter N, the programw Il allow you to fix it. The
instructions will appear on the screen.



3.24 MILTI PLE RELEASE PO NTS

The way you handle nultiple rel ease points depends in part on whether you are using
a wnd rose. Wen you have multiple release points, you nust supply the distance
fromeach rel ease point to each receptor
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3.24.1 MULTI PLE RELEASE PO NTS WTH NO W ND ROSE

Option 1. If you are running levels 2 or 3, or level 4 without a wind rose, you
may run nultiple stacks in one problem The program adds the dose to the cl osest
individual fromrelease point 1 to that fromrelease point 2, and so on. This wll
overestimate the dose if different individuals in widely separated | ocations are
exposed to the various rel ease points, because Option 1 assunes the sane individual
isin all the locations at once.

Option 2. The other option is to run N separate problens if there are N rel ease
points, and use the nultiple stack option. This nethod is nore conplicated,;
however, it elimnates the conservatisminherent in Option 1. The nethod is best

expl ai ned by the table below, which illustrates the procedure for three rel ease
poi nts.
Rel ease Recept or
Poi nt a b c
1 D( X1a) D( X 1) D( X1c)
2 DX X2a) D( X25) D( X2c)

3 D( X3a) D( X3p) D( X3c)



Sum D, D, D,

In this table, receptor a is the closest receptor to release point 1, receptor b to
rel ease point 2, and so on. The distance x,, is the distance fromrel ease point 1
to receptor a, x,, is the distance fromrelease point 1 to receptor b, and so on.
The dose D(x,,) is the dose to receptor a fromstack 1, and so on. The total
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dose D, to receptor a is the output fromproblema, D, the output from problem b,
and so on. Each of the three columms represents a single problem You will not
see the individual doses D(X,,), etc., only the totals (D,, D, and D). The dose to
be reported is the maxi numof D, D, or D.

3.24.2 MILTI PLE RELEASE PO NTS WTH A W ND ROSE

Option 1. The first option is to run one nmultistack problem This will require a
di stance file for each stack but only one wind rose file. Al of the

nmet eorol ogi cal paraneters will be the sane; only the distances fromthe rel ease
points to the receptors will be different. This is simlar to the first option for
multiple release points with no wind rose, because it is as if the person lives in
all the worst locations for all rel ease points.

Option 2. The other option is to run 2N problens for N release points. This wll
require 2N sets of distances. |If you choose this option, you nust do the



f ol | owi ng:

dose

this

Run a single-stack problemfor release point 1 using the actual distances from
the rel ease point to the nearest receptors in all 16 sectors. This will give
you the dose fromstack 1 to receptor 1 (the receptor receiving the highest
dose fromrel ease point 1) and will tell you which sector he lives in.

Havi ng done step 1, determne fromthe output the |ocation of receptor 1
Create new distance files for release point 2, 3, etc., setting all the
di stances except the one in the direction from each
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rel ease point to receptor 1 to a very |arge nunber

(we suggest 10° neters). This will prevent the program from cal cul ating the
to soneone in a sector other than the one of interest. For each

distance file in the direction of receptor 1, put

in the actual distance fromreceptor 1 to the rel ease point. Then run

probl em usi ng the mul tiple stack option. This gives you the dose to
receptor 1 fromall the rel ease points.

Repeat steps 1 and 2 for the remaining rel ease points to get the doses to
receptor 2 fromrelease points 1, 2, 3, etc. The dose to use in determ ning
whet her or not you are in conpliance is that of the problem having the highest
total dose fromall the rel ease points.
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4.0 COUTPUT
The output is self-explanatory. The input is printed out just as you entered it.

You shoul d use Wrksheet F of EPA89 to determ ne whether you are exenpt from
reporting, in conpliance, or not in conpliance.

If you elected to have the output sent to a printer, it will appear there
automatically. (You nust have the printer turned on.) |If you chose to have it
sent to a file, you may examne the file on the screen or you may print it out.
One way to exanine the file on the screen is to use the MORE command. |If the file
is named MYQUT on drive A type in



MORE A MyQUT
This will result in the file being displayed on the screen 23 lines at a tinme. You
can see 23 nore lines by pressing any key. The next 23 lines will then scroll up.

In this way, you can work your way through the file (but only fromfront to back).

If you want to print the file, nmake sure the printer is turned on and that the top
of the sheet is lined up with the printhead. Then type

PRI NT A: MyQUT

This will cause the file to be printed.
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APPENDI X A - HOW TO HANDLE ERRORS

In nost cases, if you make an incorrect entry, the programwll tell you what is
wrong and all ow you to correct it. |In some cases, the program cannot identify the
error. In those cases, we have progranmmed the nmachine to suggest possible

probl ens, but finding the difficulty is up to you. These types of problens are
covered here. W have included here all the potential difficulties anticipated.

I f you encounter one that is not on the list, please notify your EPA Regi onal
Ofice.

1. MACH NE DCES NOT RESPOND AFTER YOU HAVE TYPED | N VALUE

Have you pressed Enter? You nust press Enter to have the machi ne di gest your
answer to its question.

Have you pressed Enter without typing in a value? |If the programwants you to type
in a nunber, and you just press Enter, it will wait patiently for you to enter a
nunber .

2. ERROR MESSAGE: "There is sonmething wong with your
i nput value..."

You may have nmade a typographical error. Try typing in the value again. Be sure
to use the proper fornmat. You may have used the | ower case "L" for a nuneral 1
Unli ke nost typewiters, the conputer keyboard has a separate key for the nunera
1

You nmay have entered a val ue using an inproper fornmat.
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The program all ows you to enter nunerical values in a nunber of different ways.
For exanple, to enter 1400 you may type either 1400, 1400., 1.4e3, 1.4E3, 1.4e+3,
1. 4E+3, or 1.4+43. To enter 0.012, you may type 0.012, .012, 1.2e-2, 1.2E-2, or
1.2-2.

The followng formats are NOT correct: 1,400 or 1.4x10+3, and 012 or 1.2x10-2.

If you type 1,400, the programw ||l not recognize this as 1400, but it will not

give you an error nessage. It wll ignore everything after the coma and treat the
value as 1. The programw |l read 012 as 12, not .012. The other two incorrect
forms will result in an error nessage.

3. ERROR MESSACE: "] can't find (file nane). It's not on the default drive..."

The data files supplied with the program nust be on the default drive. |If for sone
reason they are not there, you will get this error nessage and the programw ||

st op.

The follow ng are the nanmes of the data files that are supplied with the program
and nust be on the default drive:

HALFLI FE. DAT, | NDX. DAT, NUCS. DAT,

TABLE2. DAT, TABLE21. DAT, TABLE22. DAT, TABLES3. DAT, TABLES. DAT, TABLE7. DAT,
TABLEB2. DAT,

TABLECS. DAT, TABLECG6. DAT, TABLEL4. DAT,



TI TLE. DAT, TREE. DAT, XMPTCON. DAT, XMPTPOS. DAT

A2
Check your diskette(s) to make sure that the files are all there by using the
directory conmmand (if the original diskette is in drive A, this is DR *.DAT) and
then set up your systemagain as described in Section 2 in the main part of this
guide. |If sonme files are missing, order a new copy of the program and data files.

If you do not have a hard di sk, check your original diskettes to see if all of the
above files are there. Assumng they are there, follow the instructions given in
Section 2.1, "Making a Wrking Copy." Be sure to put the COVWPLY-EXE di skette in
drive A and the COWMPLY- DATA di skette in drive B:

If the mssing file is your wind rose or distance file, check to see that it has

the name you think it has and that it is on the disk drive you think it is on. |If
the nane is not what you thought it was, or it is on a different drive, start over
and give the programthe correct file name when asked. |If it is not on the default

drive, you nust tell the machine where it is. For exanple, if the default drive is
drive A or C, and the wind rose file is named W NDROSE. DAT and is on drive B, then
you mnmust enter B: WNDROCSE. DAT when the machi ne asks you for the file nane.

4. ERROR MESSACGE FOR DI STANCE OR WND RCSE FI LE
(a) "There is sonmething wong with DATA line..."
(b) "Error at line *** in GETWRF..."
(c) "Error at line *** in GETVWDF..."

You shoul d never get these nessages. |If you do, delete the file that is causing



the problem (by typing DEL file nane) and start over using the programto make a
new file.






APPENDI X B - SAVPLE PROBLENMS

The sanple problemthat follows is intended to show the output from COVPLY and how
the results can change fromlevel to |evel.

The problemstarts with the use of the Possession Table (Level 1). At this |evel
the facility is not in conpliance. The problemfor Levels 2 and 3 is the sane as
the sanple problemgiven in NCRP Commentary No. 3 (NCRP89). The facility is in
conpliance at both of these levels, the dose at Level 3 being slightly |ess than
Level 2. Level 4 shows the use of wind rose and separate |ocations for the
production of mlk and neat. Note that the significantly |ower dose at Level 4 is
not necessarily typical.
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COVPLY: V1. 5d.

Annual possession |limts used.

Annual Anopunt Physi cal

Nucl i de (ci/year) Form

l-131 2. 00E-03 Gaseous

SE-75 2. 00E-03 Gaseous

SR- 85 3. 50E+00 Li quid
NOTES

| nput paraneters outside the "normal" range:

None.

RESULTS:

You possess
given in the possession table.

*** Failed at |evel 1.

4.0 tines the all owabl e anount

SCREENI NG LEVEL 1






COVPLY: V1. 5d.

Rel ease Rate

Nucl i de (curi es/ SECOND)
| -131 D 3.200E-10
SE- 75 W 1. 600E- 09
SR- 85 Y 9.400E-09

Rel ease hei ght 25 neters.
Bui | di ng hei ght 20 neters.

The source and receptor are not on the sane buil ding.
D stance fromthe source to the receptor is 200 neters.
Buil ding width 50 neters.

Def ault mean wi nd speed not used.
Mean wi nd speed is 3.00 m sec.

| nput paraneters outside the "normal" range:
None.
RESULTS:



Ef fecti ve dose equival ent: 6.7 nmremyr.
Ef fective dose equival ent: 0.6 nremyr due to |odine.

*** Conply at |evel 2.



COVPLY: V1. 5d.

He produces his own VEGETABLES at hone.

Di stance fromthe SOURCE to the FARM produci ng
M LK and MEAT is 2000 neters.

| nput paraneters outside the "normal" range:

None.
RESULTS:
Ef f ecti ve dose equival ent: 3.0 menyr.
Ef fective dose equival ent: 0.1 ntemyr due to |odine.

*** Conply at |evel 3.






COVPLY: V1. 5d.

Bui l ding | ength 50 neters.
STACK DI STANCES, FILE: c:\conply\staktest. dat

Di st ance
D R (meters)

N 240.0
NNE 270.0
NE 230.0
ENE 240.0
E 280.0
ESE 220.0
SE 220.0
SSE 210.0
S 200.0
SSW 225.0
SwW 230.0
WBW 210.0
W 220.0
VWANW 220.0
NW 230.0
NNW 250.0






COWPLY: V1. 5d.
W NDROSE DATA, FILE: c:\conply\w ndtest. dat

Source of wind rose data: Nat. Cimatic Data Center

Dat es of coverage: 1975- 1980
W nd rose | ocation: Ri chnond, VA
Distance to facility: 15 Mles

Percent calm 0.12

W nd Speed
FROM Fr equency (meters/s)
N 0. 053 4.10
NNE 0. 029 3.90
NE 0. 029 3.80
ENE 0. 033 3.90
E 0. 041 3.90
ESE 0. 039 4. 20
SE 0. 041 3.90
SSE 0. 033 3.90
S 0. 051 4.00
SSW 0. 049 4.50
SW 0. 086 4.90
WsW 0.118 5.40
w 0. 104 5.40
VWAW 0.073 5.40
NW 0. 059 4.90
NNW 0. 043 4.50

D stance fromthe SOURCE to the FARM produci ng
MLK is 2500 neters.
Di

stance fromthe SOURCE to the FARM produci ng
MEAT is 2000 neters.

The receptor exposed to the highest concentration is |ocated
240. nmeters fromthe source in the ENE sector.



He produces his own VEGETABLES at his hone.
He gets his MEAT froma farm | ocated
2000. neters fromthe source in the ENE sector.
He gets his MLK froma farm | ocated
2500. nmeters fromthe source in the ENE sector.

| nput paraneters outside the "normal" range:
None.



COVPLY: V1. 5d.

RESULTS:
Ef fective dose equival ent: 0.2 nreniyr.
Ef f ecti ve dose equival ent: 6. 0E-03 mrenfyr due to |odine.

*** Conply at |evel 4.
This facility is in COVPLI ANCE.
It may or may not be EXEMPT fromreporting to the EPA

You may contact your regional EPA office for nore information.

kkkkkkkkk* END O: COVPL'ANCE REPOQ'I’ *kkkkkkkkk*
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APPENDI X C - OBTAI NI NG AND ORGANI ZI NG W ND ROSE DATA

As noted in the body of this report, there are three possible sources of w nd rose
data: (1) on-site nmeasurenents, (2) a local weather station (usually |ocated at
airports), and (3) the National Cimatic Data Center in Asheville, North Carolina
(tel ephone 704-259-0682) .

If you do not have an on-site neteorological tower, you nmust get wind rose data
from anot her source. See Appendix D for guidelines as to what constitutes
accept abl e dat a.

For off-site data, we recommend that you contact the National Cimatic Data Center
because (1) they have trained personnel who can advise you regarding the |ocations
for which they have data, (2) it is fairly easy to put their data in the proper
form and (3) data are available for several hundred |ocations around the country.
Data fromlocal airports may not have been reduced to usable form that is, the
measurenents nmay be hourly or daily, which would nean you woul d have to consolidate
bet ween about 400 and 9000 data points for one year. Mdreover, the airport data
may already be in the National Cimtic Data Center data base.



Three kinds of data are available fromthe National Climatic Data Center: Wnd
Direction Versus Wnd Speed Tabul ations, STability ARray (STAR) data, and
Wnd-Ceiling-Visibility data. Each of these is discussed bel ow.

C.1 WND DI RECTI ON VERSUS W ND SPEED TABULATI ONS

If the National Cimatic Data Center has one of these tabul ations available that is
suitable for your site, we

C1
recommend that it be your first choice, because it is already in the formyou need.
Table C-1 is a sanple tabulation; the last two colums are what you use to create
your w nd rose.

C. 2 STABILITY ARRAY (STAR) DATA

The second kind of data available fromthe National Climatic Data Center is the
so-cal l ed STAR data. These data (or their equivalent) are fairly extensive, but a
subset can be used for COWMPLY. The data are on tape or hard copy. Unless you have
access to a tape reader, you should not order the tape. The data consist of 13
tables; only the last 2 are of interest here. The next-to-last colum of the
next-to-last sheet contains the average wi nd speed (in knots) for each sector. The
| ast columm of the |ast sheet contains the fraction of the tinme the wind blows from
each direction.

NOTE: The calns are distributed anong the frequencies, so that if you use the
STAR data you should put in a O for cal ns when you run COVPLY.

Tables G2 and C-3 show the organi zation of the last 2 of the 13 STAR tables. The
appropriate colums are marked.



Wil e the STAR data are as convenient as the Wnd Direction Versus Wnd Speed
Tabul ati ons, not as many | ocations have been put into this data base. Thus, you
may not be able to find data froma nearby | ocation.

C.3 WND- CElILING VI SI BI LI TY DATA

The Wnd-Ceiling-Visibility data are, for the nost part, 30-year averages
(1948-1978). Conpiled for the Federal Aviation Admnistration, they are not in the
exact formrequired for use in COWLY. They consist of both tables and graphs.

The graphic data are in the formshown in Figure CG1. The tabular data supplied
with the graphic data are not useful for your purpose. You nust use the data from
the graphic wind rose to construct a table of wi nd speeds and frequenci es.

To construct your table fromFigure C1, follow this procedure.

The nunbers inside the segnents represent the percentage of the tine that the w nd
blows froma particular direction within a range of wind speeds. The speed range
| ies between the val ues shown on the concentric circles in the sector marked N

In the sector marked N, the first of the concentric circles has a 4 on it. This
represents the lower limt of the wind speed. The next concentric circle has a 13
on it. Inside the segnent bounded by these two sectors is a 4.3. This neans that



4.3 percent of the time the wwind is fromthe north, with a speed between 4 and 12
ml|es per hour. The convention is to use the lower value as the lower limt of the
range and the higher value mnus 1 m/h as the upper limt. The calnms are given in
t he innernost circles (0-3 nph).

Fromthe graph in Figure CG1, we can construct Table C 4.

C3
To construct the sinplified wnd rose needed for the COVWLY program we need the
average w nd speed fromeach direction and the fraction of the tine the wi nd bl ows
fromthat direction. The average wi nd speeds for each class are as given in Table
C 5.

W first sumthe frequencies in each sector to get the fraction of tinme the w nd
blows fromthat direction; i.e.,

t, y
i Tij
_7 El

where f;; is the frequency of the time the wind speed in sector i is in class j.

To conmpute the average speed for the sector, we multiply the average speed in each
class by its frequency, sumthem and divide by the sumof the frequencies in that
sector.

u, (ujfZ )/ f;j , (ujfﬁ.)/f}

where U is the average wind speed in sector i, and u; is the average w nd speed for



class j (from Table C4).

This is not the true average speed for the sector, because we did not account for
calms. The programw || ask you for the fraction of the tinme the wind is calm (in
this case, 0.118) and make the correction for you.

C 4
An exanple of a calculation is as follows: wth the wnd fromthe north, the sum of
the frequencies is 4.3 + 0.8 + 0.2 = 5.3, and the average wi nd speed is (8x4.3 +
14x0.8 + 17x0.2)/5.3 = 9. 2.

The result of these operations for the sanple data is given in Table C-6. The | ast
colum has the wind speed in nfs, the unit required for COWLY. The conversion

factor is ms = m/h tinmes 0.447.

Table C-7 is provided to assist you in preparing the wind rose data.
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FIGURE CG1 SAMPLE






